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DETAILED ACTION 
Claim Rejections - 35 USC § 102 

The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that 
form the basis for the rejections under this section made in this Office action: 
A person shall be entitled to a patent unless - 

(e) the invention was described in (1) an application for patent, published under section 122(b), by 
another filed in the United States before the invention by the applicant for patent or (2) a patent 
granted on an application for patent by another filed in the United States before the invention by the 
applicant for patent, except that an international application filed under the treaty defined in section 
351 (a) shall have the effects for purposes of this subsection of an application filed in the United States 
only if the international application designated the United States and was published under Article 21(2) 
of such treaty in the English language. 

Claims'! -3, 5-6, 9-10, 15-18, 20-21, 23-25, 27-28, and 31-32 are rejected under 
35 U.S.C. 102(e) as being anticipated by Tandon et al. (US 2004/0218655). 

With respect to claim 1 , Tandon discloses a vertical cavity surface emitting laser 
(VCSEL) (fig. 3a) comprising: a substrate (fig. 3a #120), a first mirror stack over the 
substrate (fig. 3a #130), an active region having a plurality of quantum wells over the first 
mirror stack (fig. 3a #1 12, [0041]), a tunnel junction over the active region (fig. 3a #102), 
the tunnel junction including a modulation doped layer (fig.5a #304, can be incorporated 
into fig. 3a [0065], considered to be a modulation layer based on the layers #330,332 
being 5nm each, adding to 10nm total, within the defined limit as taught in the 
applicant's specification [0028]), and a second mirror stack over the tunnel junction 
(fig.3a #132). 

With respect to claim 2, Tandon discloses the modulation layer is doped with a 
concentration greater than 1x10 A 19 ([0067]). 
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With respect to claim 3, Tandon discloses the modulation layer to include a first 
and second layer (fig.5a #330,332), the first layer being a highly dopable material or a 
dopant layer ([0067]). 

With respect to claim 5, Tandon discloses a p-layer of the tunnel junction 
includes the modulation doped layer (fig.6a #406, can be incorporated into fig. 3a 
[0070]). 

With respect to claim 6, Tandon discloses the n-layer to be of a InGaAs 
compound (fig. 6a #430). 

With respect to claim 9, Tandon discloses an n-layer of the tunnel junction to 
include the modulation doped layer (fig. 5a #304). 

With respect to claim 10, Tandon discloses the p-layer to be of a GaAs 
compound (fig. 5a #306). 

With respect to claim 15, Tandon discloses an n-type spacer adjacent the active 
region (fig.3a #116), and wherein the first mirror stack is an n-type DBR ([0008], [0040]). 

With respect to claim 16, Tandon discloses a p-type spacer adjacent the active 
region (fig.3a #118), and wherein the second mirror stack is an n-type DBR ([0008], 
[0040]). 

Claim 17 is rejected for the descriptions given in the rejections to claims 15 and 

16. 

With respect to claim 18, Tandon discloses the p-layer is doped with carbon with 
a concentration greater than 1x10 A 19 ([0072]). 
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With respect to claim 20, Tandon discloses the first and second mirror stacks are 
upper and lower mirror stacks (fig. 3a). 

With respect to claim 21, Tandon discloses the modulation layer is used for both 
p-layer and n-layer of the tunnel junction (fig.6a). 

With respect to claim 23, Tandon discloses a tunnel junction including a 
modulation doped layer (fig. 5a #304, can be incorporated into fig. 3a [0065], considered 
to be a modulation layer based on the layers #330,332 being 5nm each, adding to 10nm 
total, within the defined limit as taught in the applicant's specification [0028]). 

With respect to claim 24, Tandon discloses the modulation layer is doped with an 
effective concentration greater than 1x10 A 19 ([0067] layer #330, [0062] layer #332 as 
taught in [0066], both layers have doping over 1x10 A 19 so effective doping requirement 
would be met). 

With respect to claim 25, Tandon discloses the modulation layer to include a first 
and second layer (fig.5a #330,332), the first layer being a highly dopable material or a 
dopant layer ([0067]). 

With respect to claim 27, Tandon discloses a p-layer of the tunnel junction 
includes the modulation doped layer (fig.6a #406, can be incorporated into fig.3a 
[0070]). 

With respect to claim 28, Tandon discloses the n-layer to be of an InGaAs 
compound (fig.6a #430). 

With respect to claim 31 , Tandon discloses an n-layer of the tunnel junction to 
include the modulation doped layer (fig. 5a #304). 
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With respect to claim 32, Tandon discloses the p-layer to be of a GaAs 
compound (fig. 5a #306). 

Claim Rejections ■ 35 USC § 103 

The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all 
obviousness rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 1 02 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the manner in which the invention was made. 

The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 

USPQ 459 (1966), that are applied for establishing a background for determining 

obviousness under 35 U.S.C. 103(a) are summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating 
obviousness or nonobviousness. 

Claims 4 and 26 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Tandon in view of Gardner et al. (US 2005/0023549). 

With respect to claims 4 and 26, Tandon teaches a VCSEL including a tunnel 
junction with modulation layer, but does not disclose the total thickness of the first layer 
and the second layers to be about .1-2nm. Gardner teaches a tunnel junction wherein 
the total thickness of the junction is taught to be 2nm, or the individual layers are taught 
to be 1nm ([0023]). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the modulation layers of Tandon with the thickness of 
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Gardner in order to bring about a low resistance and low series voltage drop when 
reverse biased (Gardner, [0023]). 

Claim19 is rejected under 35 U.S.C. 103(a) as being unpatentable over Tandon 
in view of Bour et al. (US 2004/0161013). 

With respect to claim 19, Tandon teaches the active region to be chosen for the 
desired wavelength ([0042]), but does not teach the material to be of InGaAsP or 
AllnGaAs. Bour teaches a long wavelength VCSEL with a tunnel junction using 
InGaAsP ([0010]). It would have been obvious to one of ordinary skill in the art at the 
time of the invention to combine the active region teaching of Tandon with the InGaAsP 
material of Bour in order to vary the wavelength based on the given application. 

Claims 37-40 are rejected under 35 U.S.C. 103(a) as being unpatentable over 
Bour in view of Gardner. 

With respect to claims 37 and 40, Bour teaches a long wavelength VCSEL 
([0002]) comprising: an indium-based semiconductor alloy substrate ([0010]), a first 
mirror stack over the substrate (fig. 1 #12), an active region having a plurality of quantum 
wells over the first mirror stack (fig. 1 #15, [0009]), a tunnel junction over the active 
region (fig. 1 #17, including an additional layer inside of the tunnel junction fig. 2 #63, 
[0015]), and a second mirror stack over the tunnel junction (fig. 1 #14). Bour does not 
teach the tunnel junction to have a modulation doped layer (layers #63,52 not taught to 
be thin enough to constitute a modulation layer from applicant's definition). Gardner 
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teaches a tunnel junction wherein the total thickness of the junction is taught to be 2nm, 
or the individual layers are taught to be 1 nm ([0023]). It would have been obvious to one 
of ordinary skill in the art at the time of the invention to combine the modulation layers of 
Bour with the thickness of Gardner in order to bring about a low resistance and low 
series voltage drop when reverse biased (Gardner, [0023]). 

With respect to claims 38 and 39, Bour and Gardner teach the tunnel junction 
VSCEL as outlined in the rejection to claim 37, and Bour additionally teaches the 
modulation layer to be of two layers (fig. 2 #52,63) the first layer being highly doped with 
a concentration greater than 1x10 A 19 ([0014]). 



Allowable Subject Matter 

Claims 7-8, 11-14, 22, 29-30, and 33-36 are objected to as being dependent 
upon a rejected base claim, but would be allowable if rewritten in independent form 
including all of the limitations of the base claim and any intervening claims. 

Claim 7 is believed to be allowable based on the fact that a VCSEL containing a 
tunnel junction with a modulation doped layer of the AllnAs type, grown using p-type 
doped AlAs and InAs was not found to be taught in prior art. 

Claim 8 is allowable as it depends from claim 7. 

Claim 1 1 is believed to be allowable based on the fact that a VCSEL containing a 
tunnel junction with a modulation doped layer formed of SiAs and AIGalnAs was not 
found to be taught in the prior art. 

Claims 12-14 are allowable as they depend from claim 11. 
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Claim 22 is allowable for the reasons given for the allowability of claims 7 and 1 1 . 

Claim 29 is believed to be allowable based on the fact that a tunnel junction with 
a modulation doped layer of the AllnAs type, grown using p-type doped AlAs and InAs 
was not found to be taught in prior art. 

Claim 30 is allowable as it depends from claim 29. 

Claim 33 is believed to be allowable based on the fact that a tunnel junction with 
a modulation doped layer formed of SiAs and AIGalnAs was not found to be taught in 
the prior art. 

Claims 34-36 are allowable as they depend from claim 33. 

Conclusion 

Any inquiry concerning this communication or earlier communications from the 
examiner should be directed to Tod T. Van Roy whose telephone number is (571)272- 
8447. The examiner can normally be reached on M-F. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's 
supervisor, Minsun Harvey can be reached on (571)272-1835. The fax phone number 
for the organization where this application or proceeding is assigned is 571 -273-8300. 
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Information regarding the status of an application may be obtained from the 
Patent Application Information Retrieval (PAIR) system. Status information for 
published applications may be obtained from either Private PAIR or Public PAIR. 
Status information for unpublished applications is available through Private PAIR only. 
For more information about the PAIR system, see http://pair-direct.uspto.gov. Should 
you have questions on access to the Private PAIR system, contact the Electronic 
Business Center (EBC) at 866-217-9197 (toll-free). t 
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